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2.2Extractionprocedure AnaqueoussolutioncontainmgLOxlO~ＳＭＬｎａｎｄ２,ＳｘｌＯ~3-3.0×１０２ＭＡ13+，Ｓｃ3+，ｏｒＦｅ３＋ｗａｓ shakenwithanequalvolumeofabenzenesolutionof3.O×１０~ｌ－４０ｘｌＯ~ｌＭＨｔｔａｆｂｒ３－２４ｈａｔ２５ｏＣ ＡｆｔｅｒｃｅｎｔｒifUgation,ＬｎａｎｄＭ３＋intheaqueousphaseweredetermineｄｂｙＩＣＰ－ＡＥＳ(NipponJarrellAsh 
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thecoordinatingoxygenatomsofCo(tta)3areparticipatedintheadductfbnnationwithLn(tta)3．Figure3 showstherelationshipbetweentheapparentmolarabsorptivity(eapp)ｏｆＣｏ(tta)３andthemolarratioof Ln(tta)3tＯＣＣ(tta)3．The6sWalueswerecalculatedbyleastsquaresflttingfbrtheseplotsonthebasisof 
thefbHowingEq.(9),whichwasderivedwithrespecttotheapparentabsorbance(Aapp)ｏｆＣｏ(tta)3： 
Aapp＝Bad｡,CO[L､(tta)3(CO(tta)3Lg＋BCC[CO(tta)3]org， 
(AICLn＋AlCco＋1)2-4Al2CLnCco (AlCLn＋AICbo＋1)－ =(8addCo-eC｡） ＋8coCco、 (9) 
2Ａ」
－１０１－ 
whereeadd,coandecodenotethemolarabsorptivityofcomplexedCo(tta)3intheadductandfieeCo(tta)３ 
respectivelMndCCoandCLnarethetotalconcentrationsofCo(tta)3andLn(tta)3respectively・ThelogAl
valuesdeterminedare2.60±０．２１ａｎｄ2.05±0.25fbrLaandEurespectively・ThebrokenlinｅｓｉｎＦｉｇ,３
indicatethevaluescalculatedbyusingtheβsjvalues,andareingoodagreementwiththeexperimental 
plots・Theβs,lvaluesarereasonablyconsistentwiththoseinTHblelwithinexperimentalerrorfbrthe
spectrophotometricmethod、Asdescribedinthepreviouspapers[4,6,10Lthediflerenceinβs,lisdueto
thedifferenceinthewatercontentofthebenzenesolutioninbothmethods・Theadductfbrmationshould
competewiththehydrationofLn(tta)3aswellasCo(tta)3asshownbelow6 Figure4showsthelRabsorptionspectrumof60x10~３ＭＥｕ(tta)3(H20)3inanhydrousbenzeneaswell 
asthoseinthepresenceofdifferentconcentrationsofCo(tta)3．ThepercentagesofcomplexedEu(tta)３ 
withCo(tta)3werecalculatedtobe509'6and６１％fbr(b)and(c)inFig.4respectivelyusingtheβsJvalues． 
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Fig3RelationshipbetweenthemolarabsorptivityofCo(tta)3at611nmandthemolarratioofLn(tta)3tO 
CC(tta)3．TotalconcentrationofCo(tta)3was2.0×１０~3Ｍ．TotalconcentrationofLn(tta)3rangedfmm 
50×10-4ｔｏ８．０×10~3Ｍ．△,Ｌａ；○,Ｅｕ；□,Ｌｕ． 
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①已皀閃二出ｃのニヨ
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４１Rspectrafbr6D×１０~３ＭＥｕ(tta)3(H20)3inthepresenceor 
Eu(tta)3(H20)3;(b)[CO(tta)3lotal／[Eu(tta)3(H20)3]total＝２．０;(c） 
absenceofCo(tta)3inbenzene．（a） 
[CO(tta)3]total／[Eu(tta)3(H20)3]total＝ 
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TVvonarrowbandsat3552and3649cm~ｌａｎｄａｂｒｏａｄｂａｎｄａｔ３３３５ｃｍ~lfbr(a)ｉｎFig.４correspondto 
thecoordinatedwatermoleculesofEu(tta)3(H20)3[6]・Theabsorbanceofthosethreebandsdecreases
withincreasingCo(tta)３Concentration,whiletwointensepeaksappearedat３６００ｃｍ~ｌａｎｄ３６８０ｃｍ~’ 
ＣＯrrespondingtofieewatenThesespectralchangesdemonstratedthatthecoordinatedwatermoleculesof 
Eu(tta)3(H20)3weredisplacedbyCo(tta)3andreleasedintoanhydrousbenzeneasfi･eewatemTherefbre， 
CO(tta)3directlycoordinatestothecentralEuionthroughthecoordinatingoxygenatomsofthettaligands・
SincetheadductfbrmationconstantofLn(tta)3(Al(tta)3）iscomparabletothatofLn(tta)3(CO(tta)3)， 
theseadductsareexpectedtohaveasimilarstructure・Thedifferenceintheβs,lvaluebetweenLaandEu
inallM(tta)3casesprobablyref]ectsthedifferenceinthestericrepulsionbetweenthoseLnchelatesand 
M(tta)３．Ｍ(tta)3isabletoentertheinnefcoordinationsphereofLa(tta)3moreeasilybecausetheionic radiusofLa3+islargerthanthatofEu3十．SimilardifferencesintheβsWalueshavebeenobservedinthe
adductfbnnationbetweenLn(tta)3andvarioustris-M(Ⅲ)chelates[4-10]、
ThelRspectrumofthecoordinatedwaterofLu(tta)3(H20)ndidnotchangeonadditionofCo(tta)3． 
Iｎａｐｒｅviouspaper,theadductofLu(tta)3ｗｉｔｈＣｏ(acac)3isfbrmedbyhydrogenbondingbetweenthe 
coordinatedwatermoleculesｏｆＬｕ(tta)3ａｎｄＣｏ(acac)3sincethelattercamotentertheinner-coordination 
sphereofLu3＋［6]・Inthepresentstudy;itwasdifficultfbrCo(tta)３tohydrogen-bondwiththe
coordinatedwateroftheLu(tta)3owingtothelowerbasicityofCo(tta)3becausethettaligandhasastrong 
electronwithdrawingtrifluoromethylgrouplnfact,thehydrogen-bondacceptingpowerofCo(tta)3ｗａｓ 
蹴鰯8跳馴:１１(i{|i:;lh;『鑑.鯛';H;I|::llh鯏焉受,I鯛?珊19,:理;嚇淫Consequently§thecoextractionofLuwithM3＋wasnotobserved Moreover,theβsJvaluesfbrLn(tta)3areobviouslydifferentamongthefburM(tta)3(Ｍ３+:Al,Ｓｃ,Ｆｅ， 
andCo)．ThismaybeduetothedifferencemtheLewisbasicityofthoseM(tta)3．Wehavefbundthat 
thecomplexingabilityoftris(acetylacetonato)metalS(111)(Ｍ(acac)3)towardLn(tta)3dependsonbasicity 
andstericfactors[4]・Thehydrogen-bondacceptingpowerofM(acac)3toward3,5-dichlorophenol,orthe
basicityofM(acac)3increasesintheorderofSc＜Fe＜Ａｌ＜ＣＯ[l4LwhichagreeswellwiththatoftheAI 
valuesfbrM(tta)3,Ｓｃ＜Ｆｅ＜Ａｌ,ＣＯ,inthepresentstudy 
３．３Coextractionequilibrium 
Fromtheaboveequilibriumanalysisandspectroscopicstudies,themechanismofthecoextractionoｆ 
ＬｎｗｉｔｈＭ３＋intheHttasystemcanbeexpressedaｓｓｈｏｗｎｉｎＦｉｇ５・Itwaselucidatedthatcoextraction
occurredbyadductfbrmationintheorganicphase、Theoverallcoextractionequilibriumisgivenas
fbllows： 
Ｋｂｏｅｘ 
Ｌｎ３+＋Ｍ３+＋６Httaorg-Ln(tta)3(Ｍ(tta)3)｡Tg＋６Ｈ+， （10） 
Kboex＝K6xLnKex,Mβs,l＝K6x,sJKbx,M， (11） 
雌)鰯二重Ｗ･斜:蝋藤驍t認擶土孟｡[L噸ＷＩ夛證聴厩?[翻翠
L､(伽)〕十M(伽)]皇L､(伽)｡(M(伽比）Ｈｔｔａ 
卍０
Ｍ３+＋３tta--M(tta)３ 
Fig5CoextractionequilibriumofLn3＋ａｎｄＭ３＋intheHttasystem． 
－１０３－ 
respectively、Theseparationfactors（α)betweenLa3＋ａｎｄＬｕ３＋inthepresenceorabsenceofM3＋arecalculatedfTomtheextractionconstants、Theextractionconstant(K6x,s｣)ofLa3+inthepresenceofM3＋腰ｉｉｌＬｆｌｌｌ膣'(iifkt二跳謡脇鯛辮究:,蝋(『;ＭＨも耀鰯粥辮鞠謬
respectively・Theseparationefficiencywassigniflcantlyinfluencedbythecoextraction、Coextractionin
thewell-knownHtta-benzenechelateextractionsystemhasbeendemonstratedfbrthefirsttime，andthe 
mechanismwaselucidatedinthiswork． 
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